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-fy^^lfthX. mSy'-^mM (:<'i>mti^VmM) 

^ \z'm (c ;^ ^ u ^ -fe > X 7 > 

:/<Dm<Dmm\z. mm2:^.^ y^^mncct^wmt 

':f}t2^m<Dmti^mb. ~:^\mm3y''~^uM 
t^^WLt'rmf?m^(Dmmm2mtm<D'^m^^^ 

fx, ®3x-^®*t<!:^aTS^ra:^!^®tt-S!Krff 

[»*:^5] m^4y'-^mmt0^m\zmR^nrz:^^ 

[S*JS7] Km2x-^^^^tcSiK$n^^lx-^ 
2(^»Si:?^^:i^^iRri^i:1-Sit$fF^^O 
®HB1^. Sfctim2Jl, tfc^Jm3:^|2«CD¥«{<^ 

[0 0 0 1] 

r^oTzi^o^^ u 7 u-mm^izmr^ h<Dx$>^. 

[0 0 0 2] 

[tS*(^S^S] ^>^A 7^ 

■tX /^U (fi^TDRAMtPfSI") Tl^, ^2tC^T 
.J:'5/^/^U7l/- (MAl'-MAr) Yxn-^ 

(YDEC) , :fecfcr;;^-f >7>7' (MAMP) C 



(2) !f*^*5-54 63 4 

2 

<Dmx\t^mi.rc^y^mn^(D^ay^^\M&^x7 

-^WS^ (iI$^^2-043279) ^{g^LTMAl-MA 
r\Zr^mhX^^^. &^^U71/-tik<@<^^lx- 
(Dl'-Dk. i^^^tCx-^J^^f^tlSt-) i:k 
f@<^-fe>X7>::/ (SA) , *iit;x-^^^:^i:||2x 
-^||*f (lOl-IOr. J^^^-r>^mb^??^<hPg 
"T) ii^SlSf ^rcae)Oki@0X-r (SSl-SS 
k) ^iSfeSc^n^. #;^^U71/-l^JCDX^^y^filffl 

SSfflUi||^ti^^»J7l^-^£abTBBS^n^a MAM 
Ffi^^'J71/-:?^0^-^iii|glElgST^§o SAtJCM 

osy^}v'^yuy'f. x^^^^^^MOS h^^i^x^ 

T^^jc^nSo MAMPtiCMOS^fcfiAWJi^-^^£ 
fflt^^fcSSl7>:/. YDEC11NANDW>A-^^ 

m#pfSbfco 'A\zz.(Dm^om^^^mmt^o 7-h 

ft-^ (WL) (M^) \Z±^±±^^tUP^m 

20 CD>^^:U-tr;l/ (MC) fj^^y'-^mM (Dl'-Dk) \Z 

1 0 omvmm<DWi^hm^f)mm^n^<, zn^sAx 
nmmB^rz\mmmm m^itsv) mm\zmmr 
z.<D'^^rc\t:int^nL. YDEcai:^^^ (y 
s i~Ys k) xmrn^n^x-i y^- (S s i-s s 
k) \z^D. i:^<D5'-^msim^f:im^:f^^ymiav 
mM\z&m^n^o zn^MAUPxmmLDouT t 
vxnm\zmti^^. fsi^. m 2 \z7ikL ft :^^') 7 

m^^^lS:^^ (SSl-ssk) (7)PjfflJc-::?v^T 
\t. r^^^SDRAMj , m^tSSMM^^^ 

30 Vol. 73 No. 4 pp 3 6 9~3 7 6 1 9 
9 0 4^) , ^;yfit#liPS61-142594<h!|^li^l-155589 
iZTjk^tlX^^^, 
[0 0 0 3] 

mmfim^L^ott^um] ±B^mmix\t. u 
A irtcD*»(^x-^js^S(cx-r ^y^^^^o. cox 
< y ^f)^t^x imo^^-i ymaa vm^ i o icsii^^ n 

X-<^y^^^MOS b^>>^X^Tfilj*$n, I 

[0 0 0 4] I Om<D7.^ y^m^U^^fc^. 1$ 
^¥3-21996T[iS3 0[§K;&t}i|g$nTVi^o Cinfi 
0 3(r^brcJ:5Jci (Il2x-^«8^i) 

i$^^s*i:f^-;5fRitcffiBb. I o«iicSjS$n-5x-r^y 

5^&^gr7 l^-ii^m r rcttlria e» b I OiSO^^Sa<7) 
y'-:$^mMt0iU^S^Bmxf)^'OU^7^h^y^\t5' 

50 :^^ux\t-mz::<Diomi3\^fi^u-my7m^f)& 
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[0 0 0 5] :^%m<Dm\t. m3t}mf3i^yjmr:^ 

[0 0 0 6] 

^Wt^i. ^^iom}t^^^':ruy^:::t\zmn^m 

2 x-r y^\zx^x:^^^) 7 u-±mzmfs:^:^^ ym 

[0 0 0 7] 

wm\ ±iBc^/^U7i/-^^Tfi, \m(D^^m\h 
hmiitn^m^m\z^^ ym\!^vmn\zmm'^fz 
ymthLm\zt^m'^n^:^-i y'^mm2<D^ 

mi\zit^^:/::fay^^nm<Ditf:i\m'pr^. z.(d 

Tztb^^ ymm vmoy^^^&^i^mizi&m'vt:^ ^ u 

mf^^o \zu- \^y^y m\zmn^<Drmmumm 
Lfsi^^ trz^^mthLmu±yx7y:/SA(D±m^ 
u-mt^n\zm<<Dx\ u^70h\m3\zit-<m 
u 7 u-mz7)v^ 2 ^tmrnv i %£at(d 

[0 0 0 8] 

[0 0 0 9] iaUi*^B>^<^li^^£^L;tmio^il0iJ 

Dk) *5i:t;-fe>X7>'7' (SA) i}^^^^ ^'^^JTU 
- (MA) 7"HSSH»oTm<@<DlJ-:/:/D-;^7 
(BAl-BAm) izm^mL. UAP trDf3:f}^^;<-i 

ymmLmi^ (mio) tmi\z^^':/:fay^mzm 
fflcoiJ-y^mu«s^ (s loi-s lom) ^^^tfcci 

3-^[piK<^m:^M^ (Ysi-YSk) xmm^n^ 

(SSl~SSk) ^itVX^^U\^LUn 

(s I o 1-s I om) \ztmt^. :L<o^^mmhu 
%m. i^^:fuv^\zimwLn^X'iy^ (sBi- 

SBm) ^&^LT;^<>^ffiU«a^ (MIO) \zmm- 
X^y^ (SB 1 -SBm) \t'*f^':fUy^miim 
K (BDEC) omi^m^ (BSl-BSm) IZ^-dX 

J;oT7-Km# (WL) f)mi}i'^ri^t. UAino 
(Dl-Dk) \Z:^^^)±)V (MC) T^^^^l 

y-;/ (SA) -CS2gmjEE^;^c«ftS5SE (M^«3V) 



(3) !^l¥5-54 63 4 

cfcoTi*(Da?iis«M^ («aj;i«Ysi) ^^siw^n, 
^-^mitibmi^ («?ax.«sioi) tc>^^um#d^e^ 

$n^o YS ii:(ia|p|^lci^-:/yDy^7S^lEigS (B 

DEC) fj^^<DM1Rm^ m^\tBSl) ^XiJ^tl. 

)^^ymihvmi^ (mio) iz^f^^^jmL^m^^m 
$n^. ;in<&;»^^U7i^-<^^(c*^^-r >7>7' 
(mamp) xmrnLxmr^o D-^fmrnvmi^t^f^ 
^ymthLmMUv'-^mtmmiz. u-mt^mz 
ffi^f^o ::<D^^\z^mmmx}t. y'-i^mMt^^ 

k) ^mmo^':f^Uy^\Z^nh. ^<r>^(D\^^^ 

uy^m(D^':^md^hm)^iin^m2 7.^y^ (sbi 
-SBm) x^-(ymmLun\zmmrhmmzLx^^ 

T^So m^M. 6 4Mb DRAMlCSfflb;t«'&0 
^^fi«T(^i:-5lc;^S. r<7)6 4Mb dra 
M(Dfif^ti r6 4Mlf-/hDRAMO{SIIJE-(g5jiikS 

xM-rxw^^ (ED) 9 0 - 7 3, mmm^rn^^ 

20 (I CD) 9 0 - 9 8, mi-9H 1 9 9 0¥)tC|2 

^mbii8^(c(i5 1 2m(D:A^ y^tim^^^n^. 
z.<Dtc^mm\.mn<D^mmmt2. bipYti^^ 
K -15. if%m^mmhi^m<D^^^uy^t'^:f 
mm\^umzj^mhtzm'^\t. ^^:fuy^}H(Dmi7. 

^y^3 2mL:^^ >^mblSM(cS^f S® 2 X-T y 

it^TG i%'bfiM-e#s« z,<oxo\z:^m^x\t. m 
30 mhun<D^^^m\z^Mht:imw&m'^'Pu<x^^ 

[0 0 10] Li^^vmiom"^. '^':^mmvm-^t^-f 
ymmLmMt^mm~r^m2 7s'iy^ (sbi-sb 

m) ^mrz.{Z:^=e^)7\y-\H\ZU^7^hr^'^^Wf}^$> 
So S^DRAM-^ti. ^^U71/-I>^jli^^f ST'O 

±x&mx-^mumn^s^m\^y^xu-(7^hLx^ 

D> U'i7^Jh(D^\kmi!}^(>m\ Z<Drc^m2X^y 
^ (SBI -SBm) ^mz\Z:^'E0 7U-\H\zm^^ 

y^0u^7^hi^fdn'^y:fmmf)^mm'r^ 
40 t^^^ommt"^^^. z.<D^m<Dnm^'A\z7Kr. m^M 
^n^mm'^fz^<Di^%m<Dm 2 o^mmm^^^mx 
$,So i^mmm(DmwL\t. m\xm-<tc^^mm\.mn 
t:^-^ ym\hhm^t<om(Dm2x^ y^ (sbi-s 

Bm) ^M-rS7-H«8<D7-H->Y>hS« (W 

SH) \zmmLx^^^^txh^. ^<o^(Dmi^\m\ 

ii^<OCMOS:/D'feX^fflV^rc;<^UTti. ^=t^}± 
)mVyy7.yr-UO^(r>^'-Y^m^'t^W^ (W 

LG) \t. ]m^&^(Dm^^it-'}y^)nyu^i)mt>n 

50 So ^(r>1t^^^^}m&ii^^nLXV^l.Q(Dms^Wi^ 
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m^-^Tzmm (wd ^"WLGtm^xu^j^yhL. w 

L±<D&+®mT3>^i57h/!N-;i. (CONT) IZ^-D 

1, BA2-BAm) h\m\Z.. CONTTM^-fSfc 
hnJ^) d^i^ST^^o ^09-F>'-\'>h®JS (WS 

H) o^m^'^m^bM^^m^'^xmm'^. ^riasji 

®mcODRAM<7)7-H*>-v>h^« (WSH) OEgrffi 

<7)±(;:f£gfiiE^ (WL) tm^^^ti^. ^Q^^o\z. 
®^(75D R A M-ZftiWL G i:WL i:<Z)W(Cx-^^&?^ 

L3^^6n>^^ h7tN-;p (CONT2) J£:^^LTTS^:: 
^^(::;i(7)TSSSijX@cDn>^^ h;J>-;U (C 
ONTl) TWLGtc::>;^<o rcOck ^ Ic 2 gpgir^J^tt 
x^-Y^y^yv^^Uo. set^iSi^oe 4Mb d 

Oa>^5^h7^-;V (CONTl, CONT2) 7&^£>S 

(0. 8X1, 6Mm2) T*^^0. 8Mmtf^;^<£ 

!a6(C^1-cfc^lC7-H^4* (WL1-WL4) 

So CO;rca67-H'>Y>h®« (WSH) (D^mtX 
^<U^. 0. 3 j^maifflJjnXft^B^£ffi(.ifc6 4Mb 
DRAM-^^ 1 0 ;imSSi:;^#V^o ir>X7>:;^-^7' 

(WSH) ;^f^#^lCJ[£Vi®^T$»SC:i:J^f^:b;^f^So bfc 

*^oT, m4\z7^Lrz^o\zz<Dv/sHmm\zM^^'r^ 

■t>X7>:f<D^^m\zm2X^ (SBl-SB 

m) ^i^^TOhLx^. '^y:/mm\z\mmvu^\ 

[0 0 11] tc:5X. ^n*Tt*^^U7W-F^(DlJ- 

'f^uy^j^mijm\z^^^x\t. mz^^RLx^^fif)^^ 
tz. KTTJ^. z.(r>^':r^uy^mV5mz-o\^^x)lL-< 



(4) ?$ffi¥5-54 6 3 4 

6 

m&iLmms'^x\tfs.<s Yxa-^iHig& (ydeo 

:fecfcr;iJ-:/:/D>;;i/jiS?IlIgS (BDEC) Om^h^^ 

\zm%^^. tmmi mi) ^^nm2 mA) o 
mmm\z^\'^^Y'rn-^ (ydeo <DWRmn (y 
si-YSk) t. ^^^uy^msm^ (BDEC) 
(Bsi-Bsm) htm\:^^^^^v^^ 
m9.hu.\ifn\tf^^fs.^^rc^x'^^o ^ti^<Dmm)m 

10 ^^^hX^^ZTUy^mi^^'S.t^h. %\Z-^L 

wcfi^^mzmmtfs.^. mx\t. 2 5 6x-^^*ko/ 

^>J7l/-^£, i&fpjSS7t*^t^#SbTi 0<@<7>it:/:/ 

^^nso ^<Dmz^\ Qm\z^m't ^i^m'^h^ti^. 

core 55. x-^^^<DlSlci£:i;T^n^n 
*ffiOBDECOifeS^ffl'*^i^^l?lc;^D. i^tf;6«SMItc 

^ ;^So ^^\Z. tSjfeCOxZI-^lHlKfJNAND^CDfa* 

LTV^S;ta6, i8^*rs¥&>0«2(^ffiSa:;^oTi^S« 

^^^<D=rzi-ymmmmx^ft\^\ l 

^tcmzn. ^':f'^Uy^n(D^'-^mi(Dm^2<DW* 

^tis.^^o\z^^^uy^^^m-t^*z-m^h^. c 

n\Z^^X^^(Dy^ZJ'-:^m&^^mX^^^O\zr3i 

30 0. m.mmm\:x^^. z.<DXo\z^m\^tzm^(D^ 
'rzi-^^^n^:f^u y !?WRm^(i^my&m^m i \z 

^f. Yxn-y (YDEO ^^JS^^^Uy>;mi 
mSS (BDEC) CMOSO-f>M-^ (INV) 

h'^'^mmk (NAND) h\^'>-:>tmmm^xm^\^ 

X\^^, :lZ.X. AYO O-AYS 3t^yUx:3-^;^f^ 
^►07H l/XM^TfabSo ^C0«^ttYDEC(7)tB;^3# 

oYsm-^;0^aK^nSo c:<7>*i^T^)BDECS5^<i 

^^n*fc^j•a«^nso•e, ^-r ^^atiitcfii 6 

^7IC;SiST^bfc<fc^tC. BDEC<^ffi:^S:YD 
EC(CA;^f S;ii:T, YDECcOM*^^-^t) iM^fc 

[0 0 12] 08«. *^^cO^3O^iS0!|^^T^T 
^So COSIJ£«?!lf$01(^|imifiM> 43^t;il4(D® 

2%wmc^v^^%\7.^ y^. m2X-r-/^^-fe>X 
7>7^SA. :/U^i'->^[HlgSPC(D:^^W?5:[lIiiSSif£ 
^£:^t;rc^)(DT?fcSo &X-f-/^ (SSI, SBl) IC 
5i? lilWOMOS h^>>?X^^£ffifflL, m^ll (Dl. 
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sioi, Mio) ^£^n^nv-xi: Kw>tc, x 

n-:?^^^ (YSl, BSD ^y-hlCffii^LTl.^ 

OSX-r^y^SSl, SBl^£rjl5^W{C:t>-r^ri:(C 

tg^fj:^o IJ*:/^^^!^^ (SIOI) (Clix- 

i5^«l*fi:|nlD7^U5^A'-i^lilgS (PC) S:SSSbTl.^ 
;intt^^y7^;5t#iifP<Z)l^tc. t^:/^WbiS?^ (S 
lOl) ^^-^mi (Dl) i:I^D®BE (HVD) (C 10 
^^)^^-V^^tz.^^%^. t)bS I Ol^tffltcm 
^^^^ofcO, Dli:S I01i:[C;^€;^mfi^;^f^^^ 
X-rr:/^' (SSI) /Ot:t>Lrct^l'D IcDpC 
^Um^;&^h$<;^0> ■fe>X7>y (SA) (DlftfpTlft 
^^^tC;^§;^c86PCtii£^MTd&^o SBli:PC[t7 

^^Uft^(D^HiL';fc*ttT;^<> MIO;&^esi0 1, 
S I 0 1;^>^?)D 1^x^35 tcS]^t^<h^(C*)iKfflT#'So 

[0 0 13] 09^^. i$mm%\o:>%wmi7?^'tw^ 

(SSI) m^hm (SSI) hm^^^^m (sw 
1) tw^j-Biui/^^tics^^o ss i^^afig-r^Mos h 

n, ^-r>7>::^ (MAMP) TSffi^^LT^mf, 

^ic^^JSMTft^ Di^&Mos h^>i;x^(^y-htc 

A:^L'Ti/^§;ti6, YS 1 ^■lr>X7>7' (SA) tm 30 

m^'^^moT.^ (swi) . ^feia's^^^^fflm 

(WE, Wm) ;OWc^C^^^MT^^o 

D l^t^&MOSX-f (SSI) (^K WXcA 
;^t, S I Ol^^X-f -;^«iEf*^MOS[pIIS (SB ^ 
1) (Dy-McA;bbTV^^c:i:T*^o m^iL 
^mOT.'ly^ (SWI) t>S lOltCjgSJLTt^^^o 

(06T1. 6;imilS) \Zh^7.^ (S S 
1) (D5gi^&^£il>/^< J£(.^7-Kv'^>h®^ m 
6T10/imi|i) (C^^1Sa)^t.^SB l^SWl ^£ES 

X\t:^^>U&ihmn (MIO) (W 
I) ^^mLtzt\ ^jKbT^Clt'bWtgTS'So 
[0 0 15] 01 Ui, ^5!§go^6 0*JSW^£^-r^ 5^? 



4$^¥5"54 6 34 

1, sBi) ^mzv-v^\^<nuosmim^th. 

SIOI. M I OO^-^^'fo^sS^Tlf^ffl'r^^tCbfc 

m'^ti^<r>^mm'^ (load) fi'^'zmxh^. 

ib. uio\z^n^mmm^±^<r^r), /^>t>7^ 

[0016] mi2\t. ^mof^ 7 (Dmrnm^Tr^-rm 
z<Dmmm(Dii^m\t. ^ymmvmM (sio 
1) \zh. asox-^^w (Dl) tmc±>7.T> 
^ (sA) ^my^x^^^^hxh^. ^(hm%m%\z7h 
\.rz.%z%mm}inw^h^. ^ommz^:bz,t.\z^ 

0. S I0143j;r/MIOO^^^S^Dl±i:S lO 

\ h\z^^2m(n^y7.yy^ximwm^tz.^. m 

1 0O^5^«?!llrt>JiffiT#^o 

[0 0 17] 01 3ti. *%H^<7)m8o^jiS0g<^^i-0 

T^^o ;i(7)SIJg01|(D!|$®^i, Y7^n-5^ (YD EC) 
(YSl~YSn) ^, (WL) 

9-^m5n(^wm.^^^uv^mm% (bde 

C) OMKm-^ (BSl-BSm) ttmzU^. LTzt^ 
oT. BS l-BSm(7)EJS<OgSg;6^A#<;^c!:0. >^ 
7 l/-r^(cmSg^^#afl^«l$ W 7'^ 

^5\zf3i^. zn\z^-:>x;^^UTU'~&,9\^(Dmmmm 
^fb^<x^MMmit\z^mxh^. t^:^mmLmi^<D 
mmmmmz^\^^x\t. fHiommmtmi^xh^o 

[0 0 18] mi4\t. ^^m<om9(Dmmm^7^rm 
xsb^o ^mmmo^wmtzn^xommmtmmum 
n<DMmmmLmm\ziMX. mnmmL/m^^y'T.h 

(^IStf-y h[^^xxh) mm^iimLrz::t\z^^. 

M I O 1 -M I Omti:in^Ti:|H|^CDji1^^fflL«S^ ' 

x$>^. p I o 1 - p I omtimrz\zmmzmmmv 
mMx^^. :inih\ty'-^mMtm:ij\^\zmmL. l 

ti^^rm(D^^U7\y'~ (MAl-MAr) X^^-^-^ 
S2X-f ry^SB l-SBmfiBS l-BSmS^^ 
t5 B S T J; 0 M I 0«l$> ^ P I om<D i^^-fm^ 

izmm^n^o m'smitiLm\z}t:-n^x(Dmmmtm 

^tCBS l-BSm(DV^^n;&^;^f^Ii!i«fi: (SS?) . BS 
Tf)^mm&: i^mW \Z1^K>. SB l-SBmOl/^-fn 

f)^xs I o«awa:M I omttfimm^n^. -^r, m 
¥mmvm\tBSTi)mm& imm . Bsi^-BSm 

^t^. SB l-SBmtD'T'^T-CS I 0«|»(i:P I O 
^MtiJ^m-^n^. r^YS l-YSkfto^H^D1^- 
y:/^-;^^^Df ^T-Cl7t:-r::>, -&tf'm7^;5f^|BII^SJR$ 

n^^d\zYDEC(DW^w^t^o piom\tm:^mz 
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mw^m^m^ (exor) ^^t^s 

AtiWLll) ^aj?f'S<h, MA 1 rtOmiScDIJ-:/:/ 
□ :y^ (BAl-BAm) ;<^^^Y S 1 S k (Ccfc 0-^ 
n^nifg-fO, ^ttTmf@(^1f^<&lSlCEXORIiI 

11, WL 2 1 -WL r 1 ;O^I^[^lCStfnn«, m x 

BS l||l*(^^t)ii:T3*{i7-Hv'Y>hl*»Cx- 
^«l^¥fTtC+i^BEgT^^o BSTmiS14Tti-fe 

Ufco r(Oflfil'BSTi®t)BS li^, P I 0«S:^:ttll« 

[0 0 19} 1^1 5(1. if%m(Dmi^(Dmmm^^r 

^o\zLfz%(Di^h^o z,(Dm^\m\oom^^^h 

^ (Mioi. pioi) \zwnz. ^rmmh\z^\^^ 
xmmr^. mnnm\.mtBs\ti^w^mmzuy}ui 
o 1 ^M\zmnmmf)^mt>n^o mmmihhmtBST 
f)mmmzfs.K)mnmmf)^p ioimM\zmt^n^. b 
s 1 f)m-m^n^uo s \tmmmi^<Drzisb(D:kmmf)^'i^^ 

cfcK mi4<D^o\zp ioifi^mz\tm^ m^\iT 
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